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(Patten,R.D.,Udelson 5 J.E.&Konstam,M.A. r^C^^S'ti'JtT'J > 
5 tfb^OlrVi (Ventricular remodeling and its prevention in the treatment of heart 
failure)] (1998) Curr. Opin. Cardiol. 13, 162-7. #B§)o 

nTVi<5 (Olivetti, G, Quaini, R, Sala, R., Lagrasta, C, Corradi, D., Bonacina,E., 
10 Gambert, S. R., Cigola, E. &Anversa, P. r t Mtt-MSlH iWK©£#»fcfc 
^*^n^7^ffi3ffflJIS5Ei:K^TS (Acute Myocardial Infarction in Humans is 
Associated with Activation of Programmed Myocyte Cell Death in the Surviving 
Portion of the Heart)J (1996) J. Mol. Cell. Cardiol. 28, 2005-2016., fc«fctf Cheng, 
W., Kajstura, J., Nitahara, J. A., Li, B., Reiss, K., Liu, Y, Clark, W. A, Krajewski, S., 
15 Reed, J. C, Olivetti, G,etal. M^W5^D^AIIW> 

£^4>MJ5&£J^#£-§-;L3 (Programmed Myocyte Cell Death Affects the Viable 
Myocardium after Infarction in Rats)J (1996) Exp. Cell Res. 226, 316-327. #HS). S 

20 &*IW£> (Hirota, H., Chen, J., Betz, U. A, Rajewsky, K., Gu, Y., Ross, J., Jr., 

Muller, W. &Chien, K. R. t&wmM%&ftW&<OkmZ. h V7, 

T\Z&tfZ> >b^f± <D%fc<D&fe WftT & & (Loss of a gpl30 cardiac muscle cell 
survival pathway is a critical event in the onset of heart failure during 
biomechanicalstress)J (1999) Cell 97, 189-98. . 

25 fltofr* ASK1 (7# h-v'X z/if^JVM^i — if 1 ; apoptosis signal-regulating 
kinase 1) *>/1*{Rtt, RfStt©#ilfci^^*t?^ h^x>M7° 
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M^-i— ttj— if (MAPKKK) T&oT> o-JunON*9S+^ 

-if(jNK)^, P 38 MApJrt-rttmmt'rzwtLTmfeznrc? >wx 

T»$>Z> mffl¥ 10-00009 3^&»J;lftchijo, H., Nishida, E., Irie, K., 
Dijike, P. T., Saitoh, M., Moriguchi,T., Takagi, M., Matsumoto, K., Miyazono, K. 

5 &Gotoh, Y. rsAPK/JNK^J:^38^^^^^^^i4^T§Ifta^MAPKKK 
T$>3ASKlK:cfc3 7^ b — *y7^<DW$M (Induction of apoptosis by ASK1, a 
mammalian MAPKKK that activates SAPK/JNK and p38 signaling pathways)] (1997) 
Science 275, 90-94. #M)„ ^«^fcmi#Wt^«T«»§ASKl^ >A°^K 
(DmmWfi^ MI&T7^ h *mWt%> Z. (Saitoh, M., Nishitoh, 

10 H., Fujii, M., Takeda, K., Tobiume, K., Sawada, Y, Kawabata, M., Miyazono, K. 
&Ichijo,H. rm$LmttU\**is>\Z. T^h-^J/WIH+Ml 
(ASK1) ; £]1SH.^T'5 (Mammalian thioredoxin is a direct inhibitor of apoptosis 
signal-regulating kinase (ASK) 1)J (1998) EmboJ. 17, 2596-606. #M) , WtitT, h V 

15 £ £ *XT t * § (Tobiume, K., Matsuzawa, A., Takahashi, T., Nishitoh, H., Morita, K-i., 
Takeda, K., Minowa, O., Miyazono, K, Noda, T. &Ichijo, H. TASKlte, JNK/p38 
MAP*j--V<D]ftMfe&ikt7#h- ;: s7>\Z>&gT?$>Z> (ASK1 is required for 
sustained activations of JNK/p38 MAP kinases and apoptosis)J (2001) EMBO Reports 
2,222-228. #BS). VfrLfcifib. ij>*£tASKl£©i5#fcOV>*ra, &/u£> 

20 a§snt^a^o&. 
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>df fc^W-ST* h-.^©jpaE05ftfTWfelllJinft*PftI*C** H aski^ > 
*^©i{>^© : ?B&*J:^*©^^< t«b— *©B5*fcJ;ntf, ASKl 
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10 

0 1 Ate, ^BEO&JSWfcfcttSfcWSM*-- Fiff&ifcfrXZi-ttSEB© 

^{b £5*T7* 7 7 o— n a . 
m 4 Ate, *589i©*JWHfc*W'*iWft4#***'*"f 97 ©-0HT& o , 

HI 4 B te, #^BJ©«#!] fc*^SHbechs^fiSlttfliJ«S©-Wr * 0,04 
20 Cte, *»^CDS*^«IC*^*IBIIfi^#*&*i"^970*©ttOWT?*D, 
0 4 Dte, *^BJ©||]^MtC43^^Hoechst^fe^0M«^^©ffl©^JTfe^. 

0 5 Ate, *58WO*JSWK:*W'*aski^ >/i£K©J5ttft;©W£IS*©- 
W**TH"e*D, 05Bte, *5BW©*MWfc*W-aJNK^>^^K*«k^ 
P 387 >/1 7 St© U b HT* § . 
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£?£L<«, .th<DASKl^>A^Str&D, <£D£?£b<kL GenBank 
>Wi&«C£tt3ASin^>A^M^ 

is zmm-e&nteWzmvsi'ZWs.Kifis tib (i) ~ (8) 

20 (2) ^mo^om^imthx. ^mm^-k^m^^xs^mo^u 
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iws Hfs ia#-r tfs gii£T& s . 

(8) ^o$ei:W©fitlT, ^^lo-Wiofit^iffl&l 

15 

fflBASKl^ >/^»©*^-ifStfi£lfi«FT*fc£<»* ^fctefufBASKl* 

>/^K©gBU >m<k&UWTZtt&QatVT\t. mX-& ASKi^>A 0 £jf 

^©ipsstvf > se*^©^*^^*. wmmsKi&imt, 

irL^WJt-efeoTfe^^o ffifEft#»9t£LTfck 09*.«, F(ab')2> Fab, Fab\ 

©^£fii#S&$ftTfc<£V>. S&fcSfc, MfBinASKlK#«, ^^tfEflar&o 
25 T%>*V>. 

ssfc, MteASKi37>A^®©^^— ifsttftfi<rr*fls^*, sfcfctt&ia 
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ASKl*>/^»©SSU>Rfc&lfi£FT*fc£%£kTrau MM** ASKl^ 
>/^I©H5t>h^f-f 7&8&ifi%>Vf 6 ft* o MIEASKl H 5 ^ > h * 

tiT-jyi&km** ASKi9>wn<D*i— -tank iBU>«ftsstt» 

5 *. , ASK1(K709M) , ASK1(K709R) , ASK1NT , ASK-AN(K709M) > 
ASK-AN(K709R)^»tf &n5. KTIB K709M K709R tt, ASK1*> 

KlffiifcLfcJlt&aU HUfBASKlNTte, ASKl^>^^SON5fe«KH«T** 
1~64875/ tt ASffi^ 665^>/^S"P*^ jtufBASK-ANteU ASK1 
10 ^>^I©C*Sira§6 4 9~l 3 7 5 75/l$§*^£ft£^>A° 

Wf3ASKl^>A°^M©SE'J>^b^Pfl«-r^'fb^<hbT^ 09*«, 

15 |&|BASKlniRNAO«R&IB«rrSft;^*tbTH:, 01* t& 7>3Hz>7^ 

ASKlmRNA£ffifli«K:*teU ASK1* >/t^3R©5ffSS*«l«!T?** 

tttf, #fc»^nT, 7>«>XDNA, 7>3Hl>7,RNA, 7> 

20 K0gB#Ifci, ASK1 mRNA0ffi*IE^ira— *fc!4*JlWfcW 

UV>. *5§Kfc*ViT> ASKlmRNASS^J^ #1*$, *?L 
^©ASKlmRNASH^JTfeD, t < ttt h 0ASK1 mRNASB#l*t?fc 0 > <fc D 
* b < «GenBankX-^-*M#-*t D84476 ©e^lTT* 0 , £ & fcSP* 

25 SH^JT&So S&IB^»H-©E^ItUTtt, S^JOffiHtt^tt 5 0% 
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$£>fctufBASKl mRNAO»»e*fiiFr*^»iUTtt, RNA^ 

MIBASK1 mRNABB^JfcfflHB^J©-*^ -ML f:&«HSfiSRNAJ&«*tf 

ffSKH MIBASKl mRNAE^J<h|W|-@3^J(0-mMRNAT*-DT, 
S6Kd?*l/<^ 1 9~2 5^^1/^K©RNAilf^^^§fflBASKlniRNA 

IB^iJ t W— SB^J ©— a^RNAT ab 5 o 

10 ffi1EASm*>/1#K©i£ftfcH^£bT«, flfctf, Daxx, TRAF2, *JW 
t^aU >fe#ft'J >^b#^II(Ca2+/calmodulin-dependent protein kinase II; 
CaM Kinase n)^& Vf £> tU ttflBASKl^ >A° * K Kl «k D iS&fc $ tlS ff? £ 
UT«, 00*. MKK3> MKK4, MKK6, MKK7, JNK, p38MAPKW&frf 

15 ?>tul3ASKl^>A 0 ^KtJ;DSM$n§HT«i:UT^ MKK4. MKK7% INK 

DNA, RNA, "V/^F, ^>/\°#Sf, BK, «> Ctl60«t»#, 
20 I^mnS. fifBW«#©^«\ flfctf, DNA, RNA, ^7'5PF& 

±rjc^ > A° # ft^T & 3 d ft 6 § 3 - F TZ> X 2 Vtt F IB^J iJffl T? 

0«<03&fc*-^*£LTtt, TIB (9) ©»»*«*Wf6n*, 
(9) *589l0$Sfc*©te®J&*B£bT, *§SW©4>^© : PBfr*J;W&* 
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pp^-^Otj^ # — ^ P CAGGS(Genel08,193-200(1991)), pBK-CMV, 
10 pcDNA3, pZeoSV « >\fhU?>&m) &<DitV4 )V7>-*9 fi-WMtn 

mzm^ntcmm^ v var? ^mnommz^mumMMm^x^x. m 
nmMmzmistcmmmmthTte, ^t-^- mr^-Mtz/ 

>&f±* >mmm, >m#mm~ >m#mm. mzi&bmm* >m 

muz* PKfW*, ^ft®** %mto&** »iwik 
mn®m\, mm> umn^m mm> mmu m 
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5 Vi. 

10 bTH invivo^exvivoffi^*lf flfBin vivo&Tte, 

&MHVJ-UtfV-A&, l/-fe^-^l4SA^ A'-T^^^i^)St 

tib (i) ~ (8) ww&tfs>ft3o 
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(3) *5s^©s&K j e-offio^!Bfc>T, #^Hj©,L^£©TO££tfM 

15 ©4>fc < t h-^OTcibOmm^^ U -~>^&te, ASKl mRNA©«© 

iw^^bx, »^m^»e., w£©^BM3«fctfii&«©*i>fc<£ 

©<!>&< t«b— *©fc»©«©X^ U-->^Sctt, ASKljtte^©3te¥© 

i>-^©fcje)©B5*^*a^Tsxs&^tr^^u-n>^ft^**. 
(6) *^Bj©$e>«©ffi©MitT, *58§a©'fr^© : fi»*«kt«&* 
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(7) ♦JfcBOS&fc-tOteOJBlBtLT, *%W<D>b^£<D^m&&Ztfem 

5 ^#J£Tfc£. 

©4>&< £fe-:£©fc«>©|g8l©X# U-->^EFSctt, '^Utf'J 

io -ytf^mx&Zo 

•T*l8T?W5*nfcB5SI«^tt, ^©££, #^©W£©WfcJ:tf& 
15 *©<J>fc< <h i fe-^©fc*©|g^©W«^iL,TOTbT ! bJ;^L, frfBB 

mMt^mmrmmvxh^\ mtsMnmmi^^tLx\ts « 

ICtt, ®m%. itSWK«tt©»*ASKl^>A^» (08*fck ask-an;n* 
^M«©T5 y ft 1 ~ 6 4 8 ft&8lUfcASKl* >/^SIfc£) £f§HT3» 
*fcttjW13fi*»tt#ASK-ANftH>ilfc58Wt* h 7 >M—yW*J7X.* 

25 fta«»fc£**«#u y^b-^ftffliWT?****!**^*^^^- 

13 



WO 2005/009470 



PCT/JP2004/011124 



5 wjt * sra ft x # u y tfjjmm^tf e n& . 

MlBiffllg^MtLTirLU >^bASKlirt#^fflV^T^XX^>^P^ 
fT?£\ WiE«^e.SiASKl^ftffl^T^»bfc:ASKl^>/t 
10 ^M^bTiaU>^bASKlirL#:^ffl^T^X7;^>^0^ b£fr^ ASK1 

lulBASKl mRNA© »SRffi*ftffi« t bfcX ^ U bT&> 
15 #«£$ffib> ASKl^>A°^K©^^l?«t-§C:i:-e> ASKlmRNAO« 

MmASKim.fc?o&^mm%m^tLfcx2v-~y?xmtLxu, m& 

£MU ASKlmRNA©^^fPffi-r^>e:i:lr, ASKljt^W^ftPl^T 
WfBASKl^>/^K^J;oT«M$n§H^©liL#^^tbfeX^U- 

|i$J{i£M{t^l ft t£-£U 09;U& MKK3, MKK4-, MKK6% MKK7, JNK, p38 
25 MAPK^^tt, #?i;b<te, MKK4, MKK7, JNKMfSfcftMT £ ^ tX\ 

ASKi*ywmz&r>Tmmk2nm?*®M?mm*m${?zz!7V~- 
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sn&^ A*.**, Tib (i) ~ (6) 0#»#*tf&ns. 

(1) *^©-^S8tbT, *^BJ©>il^© : fi?*5cJ;«S© / >^< it) 
15 (2) ^B^o^oWItLT, #»M©'W£©*te*£tf»*©4>fc 

(4) *5SW©*5K:*©ffi©»«tUT, *58H0<WiOfKi««l:tf}&* 

(5) #»8©£ 6 £■*©«&©#»£: UT, *5fiW©W^© : f B&^J:^* 
25 ©4>fc< tt>-*©*Sctt, ASKi»ttfcH^££^ASKi^ >MMK%mk 
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10 

flis-tf* foistts* sjhueeie, 'bmftmm, >bm,ftmm* ^^mm> 

an 

ASK1/ y£7tf h^Xte> gBc$g£©&SC57B16/J^©F6W©*>©£ 
<|£J3 b (Tobiume, K. etal. (2001) EMBO Reports 2, 222-228.) > ^©MS^^ 
25 (WTT^X) ilt, ^f^t|^T?&SC57B16/JT£X£&J ; BLfc (Japan 

SLGfoaft®) . j£ f a*S ; E7 f ;i/*J;^W«B ! «fT*»aiRli* (TAC ; thoracic 
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transverse aortic constriction) ^7^©fc&©^MBte, 10«<Z>^W£®ffi 

WlZ&K) 3I#|B Z. V (Otsu, K. et al. (2003)Biochem. Biophys. Res. Commun. 302, 
56-60.), %tz, fffBTACBtt^ XM\ZfiM<D£&Q\Z.ft-o1t (Date, M. O. et 
5 al. (2002) J. Am. Coll. Cardiol. 39, 907-12.) „ 

^Xa-m, T^*£2.5%<Z)7A--^>(avertin, 8nVB)~?MWL, 
ultra-sonography(15-MHz O'M&Wk^'BXtc SONOS-5500 > Philips Medical 

systems^ii) ^m^xmnvrc >bm\t. m%®mmj}fa&&&wm 

10 (two-dimensional parasternal short-axis view) HWl&it t , A (midventricle) 

Mff, feSi>£BS*^^(Lvrod)fc£&^}wfc^iR^^^OLViDs)SMBM ; e- F 

15 "rJVfeOltctb \Z, 1 0 «©T"j7X ^ S >(ketamine 50-100 mg/kg) 

i: * 5 5? >(xylazine 3-6 mg/kg) t (DB^M *MMfo&M bT , MB V &. & , 
WIBT»>XO*Sl»«S^(BU, :»IRfcfB«0£*3D, JtNBS (TCP-500, Millar 
Inc.) fcStt3n&1.4 French Millard x~ xJP £ £ & # ~ ^ ~ 1/ A b 7c 
(Nakayama, H. et al. (2002) FASEB J., 02-0474fje.) o StfflH*T— " r^^lfflB^flM 

20 fcJfAb&tfc KHa*x-x;W**ftJ!liW i 5feSl'aK:ii«)fc. fcSEEtt, xS* 

25 *5?> (Hematoxylin and eosin ; H E) 3fefi*fc«*7 *;V>hV9 n-A&6 
(Masson-trichrome staining) &T&W$}) i C\Zl§ bTffo 7c 0 
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& D > ^MSE«'&#^— 7 -fe-ffc «fc D }M£ L fcflchijo, H. et al. (1997) Science 
275,90-4.), fiHtt©ASKl©ft^W^ #£©<h£>i9, 5 0 Ojtg^L^X* 
5 X b 7 7 b KI» bTfr o 7t(Saitoh, M. et al. (1998) Embo J. 17, 2596-606.)= 

(7tf b-vO^M) 

7tf h-yX©SiH t^T^X**^ 'J & ls*?i?)V b 7 >X7 
17- ifb*^>-dUTP-77X>H« (tunel) Tyt-f \ZXff-o1to 
MfB77'fe'ffck v f >1M^3. (in-situ) 7^1 — '>^ffl+7 b (Takara£t®D 

io ^fflu, A77-r>fc«ue>3i*nfcH>M«i 

H-fc»bTfrofc. TUNELl»^©$tte, x40 ttftl^XTTWJtefc&W^T 
iC^-feo VK^^flDtMSHCOViTtt, 3C7fl57*ni;^«7A (propidium iodide. 
Vector Laboratories IncM), TUNEL, *«fc^ ifta-l^ ;< 7 (t^I^l) 

15 

(gr^is 7 7b ©'Ma»uia©«i^»si tu-m a-^7 y -t-f ) 

1-2 Bffc©^X*— *X5fr£#fc77 h©iMttlBlft&, :»©£& 
&MSIU ig^bfc(Hirotani,S.etal. (2002) Circulation 105, 509-15.) o IfflMS 
ft#©ASKl (AdASK-AN) $fc«B#7# b S^—if (AdLacZ) £3^37 
20 t7W ;V7;^7 &1& KfB*® 0 T&£(Saitoh, M.et al. (1998) Embo 

J. 17, 2596-606.) o fltnB»»*.77V tf-OVX^**-*, «*> 

fc9 10 0^7-^MW»l^ l«rM«»!*'&fc. ^©^ W 

fBiSfflM, * 6fc24«HHI*fc>a48Wr-W»*^fc. 0 B g©ffi^ 1 fcb£ffl2Mffl 
fl&icteu 3-[4,5-dimethylthiazol-2-yl]-2,5-diphenyltetrazolium bromide (MTT) 7 7 
25 -fe^f KlS^fcCell Counting Kit-8(Dojindo1±M) &/fl V^T, 3 BiftlJg b&. Hoechst 
33258fc.fc*IM&*fifik»lfi« 1 6 O^MClW >*;x^- b bTfTofc 0 
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(mapkU >Wtfc<D&M) 

U>Mp383ft#:£fflV^c£x;^>7n>y MCiDMlfe. 
nm<D%HmZ> ¥^±»W8(SEM) tLT^bfco ^©X-^ Student's 
5 ttestTMbfco -7cE«©^«»«f (ANOVA) t#>:7x 

(the Bonferroni's post hoc test) (repeated measures 

ANOVA) (multiple comparisons) fc&fflbfc. P<0. 0 5 ©IS 

10 (ASK17 y#79 hVVX\ZtettZ$M<MGWLtift) 

20 (ASK/ y*7#M?«, 338±12^m 2 "eig>^ T, «WTTtt, 328±12At 

m 2 T&ofc)o 
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ASK1 J v V 7 V b V V 7s & 0 , 2tMWTV £ X te£ffi3T * * . TIB^ 

5 «fcO#&nfc, fc^«*^J£, ££JE©«*-#c*Mlk £^ 

ASKiy 7^7-5 h^xa*, iE«fe^ii©^*«ia*J;t«ltt**i/'r^* - 
io i^sns. 



(Sl) 

BHi!l^^-^7-r> ASKl-/- (n=5) WT (n=5) 

#a (g) 

frflXSft (mg) 

£^aa (mg) 

£gfifi (mg) 
>bmMm (mg) 
(mm) 

££M/#S (mg/g) 
£^a/HS#fi (mg/mm) 
£STOS$JE (mmHg) 
£gi£?M*$!EE (mmHg) 
max dp/dt (mmHg/sec) 
min dp/dt (mmHg/sec) 
'Offi (beats/min) 
to3-^-Z7^> ASK-/- (n=10) WT (n=10) 
^Wamm% (mm) 3.84±0.08 3.92±0.06 n.s. 
■&mm^m% (mm) 2.33±0.06 2. 37±0. 06 n.s. 
fe&rt&JKB* 39.3±0.8 39. 5±0.7 n.s. 
W3M>b^WMM (mm) O.68±0.03 0. 70±0. 02 n.s. 
ft3S#9£&ft£J* (mm) 0.62 ±0.04 0.65 ±0.03 n.s. 
<r>a (beats/min) 528±14 531 ±15 n.s. 

ifBatl*, ASKl-/-tt, ASKl/v272h£«U ntt, tMWfcSfcU n.s.te, « 
fcg#B«>5n&V»i:£*SU max dp/dt *«ktftiin dp/dt tt, -tn^tU «<8ffl*«J:^ 



23.0±0.8 


23.6±0.2 


n. s. 


106.8±3.8 


106.0±2.2 


n.s. 


75.5±2.0 


74.1±1.6 


n. s. 


20.4±2.0 


18.4±0.7 


n. s. 


8.7±1.3 


10.1±0.4 


n.s. 


16.8±0.1 


17.2+0.2 


n. s. 


3.29±0.07 


3.14±0.06 


n. s. 


4.48±0.11 


4.30±0. 11 


n. s. 


86.0±2.0 


83.2±3.0 


n. s. 


0.9±0.9 


0.5±0. 3 


n. s. 


6600±270 


6320±490 


n. s. 


-5300±440 


-4900 ±360 


n. s. 


413±28 


393±28 


n. s. 
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mtmmoXU (side-side slippage) C#oT4C> ^GD^, g&#tfcfcU 

•7 £ 7, <h wtt ^XTffbfcifnT&fK 7 B 1*1 ©5Et:^ t> ffi# o M W 

tl^ofc. frttttSftOfcSU^xU ^^KlfeW-S, ASKl/ y#7tf h<D 

i^xa-t4i©-i^H 1 A^ilcit. HHK:43V>T, ASKlSy&TV 

s£(FS)£ Jttt b fc— 09 & 0 1 B ±SL m TO «fc UHFfBS 2 tC^T £ * 0 , 

Umt, ASKl/ $/ £7^7 h^#X(ASK*)«k 0 t>W!»Wr7'>^* J **lC*** i 
ofco -?-©«/|>©g&fct ASKl 
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D feft^t^ofe (»&*»*> ASK17 y £7# 153.3+3.3 mgT& 0 > 
5 MiWT^\ 204.5±15.3 mgT&ofc W/#Jttt, ASKl/y*7?W 

5.63±0.24xl0- 3 T^0> tlWT^. 7.65±0.53xl0- 3 T*ofc)o 



2 ) 

ASK1 lyZTVl ( "= u) SftV'^ 2 3M« iMBM 



_ 2j 

#s (g) 

£«3S*»m (mm) 
(%) 

tKBHifrg^lBSS (mm) 
i&WM1£mMM (mm) 
JRIg^jfeEE (mmHg) 
4>#3 (beats/min) 
MWT (n=8) 



24.6±1.9 
3.64+0.09 
2. 28±0. 06 
39.1 + 1.7 
0. 68±0. 03 
0.62+0.03 
107 + 2.5 
625 ±20 



25.4±1.0 
4. 33±0. 09* 
3. 78+0.07* 
12.8+0.4* 
0.34+0.04* 
0.73+0.03 
109 + 3.1 
615 + 10 



27.4+2.0* 
4. 72+0. 16* t 
4. 05+0. 19* t 
13.9±1.6*t 
0.37+0.05* 
0.77 + 0. 03 1 
108 + 3.8 
566 + 14 



^2 ( g ) 23.3 + 0.8 24.5 + 1.3 26.5 + 2.3* 

&^i+5i*TO (mm) 3.75 + 0.06 5.72 + 0.24* 6.17+0.3* 
&mm*M% (mm) 2.37+0.15 5.23+0. 25* 5. 65 + 0.3* 

t£Hz\H%Mmm (%) 38.s±i.o 8.8±i.o* s. 7+1.0* 
®zm>i>M*mmm (mo 0.73+0.02 0.33+0.02* 0.31+0.01* 

^mm^MmM (mm) 0.65 + 0.06 0.48+0.06* 0.55 + 0.05* 
WmfoB (mmHg) 104+4.8 104+3.9 106+4.0 
, hm (beats/min) 604+5 613+4 576 + 6 

WS. SJgl/^;KDlW|-jtCT^^X^bTP<0.05T^?»^ 

i*«u umm®mm<0 4M®&<DMmT'?vx\~ttvx. p<o.o5 



# £ , ASKl ;y^7^mxt 2f flSWTT ^ * © JM#tT*M S 
(TAC) M®U J£ll«£b£tffco ffifl«ffc>B*FbT, KS^tt© 
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5 y y #7$ h©-r >m mz^n^m^m^M^nmhtcomm^tcmz, 
>b>jLu-wmkit, wmmmmmm, mm^mmmm^ &&z$mu&m<D 

H^^xn-^$E!©-F!]^EI 1 ATO^To IW10^*3^T> aski 

aski /y^y^h*«k OTRIwtt wt, £ & ic: |s]@gii2ra h tz* <■ © p&ft 
TOffiW©«®^to^Tt), £fttttt*&*ifc*> , 3& (aski J 

15 443±18 i wm 2 T^D, W,WT^\ 445 ± 15 jmi 2 T&o &). lulB 

&®R&*fe, ASKI/ v*7£ hV^X^MgT^XtJt^TWWT^^X 
fcfcl>T*U<«4>Ufc. TACffl*4iaM«0»***«t^W/M**tt- 
20 MWTT^XT^b < ifinL&tf, ASKI/ y £7? hT^TteU ttlb&^ 
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ASK17-y^7frK fefllff 4iH% (n=4) TACl«(n=5) TAC4M# (n=5) 



#1 (g) 
<bfttt (mg) 
flfiSIc (mg) 
fffEfift (mg) 

JHi/#Mifc 
HT/Mfiit 
2E^te5S*^S (mm) 
feSJRH*^^ (mm) 



Si»titlll (mm) 
M$£^MJ¥ (mm) 
'L>#3 (beats/min) 
Mffill 



30. 4±0. 4 
146±3 
152±4 
1470±50 
4.8±0.1 
5.0±0.1 
49 + 1 
3.63±0. 10 
2.09±0.04 
42.4±2.1 
0.78±0.03 
0.78±0.04 
554±16 
feflUB4iE%(n=3) 



27. 1±0. 8 
193±13 

n.d. 

n.d. 
7. 1±0.5 

n. d. 

n.d. 
3.76±0.09 
2.24±0.07 
40.5±1.1 
1.00±0.07 
0.91±0.03 
548±24 
TAClMMOi 



29.9±0.6t 

218±8* 

162±4t 
1310±50 

7.3±0.2*t 

5.4=1=0. 1 t 
44±1 
3.98±0.11t 
2.32±0.11 1 
41.9±2. 1 1 

l.l±0.02*t . 
0. 85±0.03 

563=1= 26 
=4) TAC4M»(n=4) 



#E (g) 27. 7±0. 6 

frMtt (mg) 137 ±10 

Mitt (mg) 143 ± 7 

ffFMfiS (mg) 1360±90 

i&/#SSJt 5.0 ±0.3 

fliti/ftfiSJfc 5. 2 ±0.2 
JFF/M*it 49 + 2 

&&im*®& (mm) 3.76±0.21 

(mm) 2.23±0.24 

■&M.ft%tm& (%) 40.0±3.5 

&3S»^4"RfmJ» (mm) 0.73±0.01 

£9HI£&ft£J* (mm) 0.67±0.07 

ifrifi (beats/min) 541 ±26 . 

#tx> p<o. 05 x*$>z>z.t*mh, t\t. tac ©ljara^o^-Jife^ai^ 

■J^CMIT, P<0. 05 T?fc*£i*3t'fr. 



26.2±0.2 
182±9 

n.d. 

n.d. 
6.9±0.3 

n.d. 

n.d. 
3.64±0.08 
2.22±0.09 
39.1±1.5 
0.92±0.04 
0.84±0.05 
541 ± 16 



28.3±0.9 

253±17*t 

317±41* 
1350±140 

8.9±0.3*t 
11. 1 =±= 1 - 1 * 

47±3 
4.91±0.19*i 
4.01±0.23*t 
18. 5=1=2. 1* * 
0.85±0.08$ 
0.79±0.02 

548=1=30 
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TfctK /t-tt, 5mm£*1:. HUH^T «k 5 fc, MfB*L«®4aiW«©**i« 

»#K:fcv>T, fif«|«*«t^JliiMHK:^»fiJWW«)6nfc^ ASKi/y? 
©&HJBf££$3Kbfc. 

mstac#lji©4M^©aski/ vt7V v^^^^xmmm^ 

fc-otctf. ASKl/y£7# h^X££^"Cte, ;fr^'t>M©&35^££& 
20 F^©^«J» $MRbT**an, ^©H,«/&©*1^ fifBM^X© 
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product) tLxm^n^o Lvmmbfoft** nwimm^mmmxu, 
ASKiy v^j^ hvyztttmwrvvztrG%fcmm®zfttefr?frw 

*»JEtt,ASKiy y £72 h^\ll0.2±6.0mmHgTS^T^P,lWT^ 108.2±2.8 
5 mmHgT&ofc, toJfltt. ASKlS y&TV hlfi, 582±10/min t^ol, M 
Wtifi. 559±24/min"C*ofc). jliOI^Xft, IIKMCI 

51J±5.7%T?*0, OTWT©¥:W* 49.1±4.9%*C L&AbT, ASK1 

10 fee 

SJBE*0««*S'r>H3P*T?M€'rSIltT?JtS*tf*S. *0SI£©*!r*, TAC 
®S«2^©^«P H 1©ffi^{«^^b<m$i±fc^\ ASK17 '7^7-7 h"? 
^XiMiWT^^Xi:TW*^«fe6n^ort(ASKl7 y£7# W 
15 55J±5.7mmHgT?&D, MWT5^\ 57.3±4.6mmHgT&^fc). 

3&*£fftf bfc. S»JR«S**fcttTAC«l*«t7* >X^«$tlfc^ 
20 IfilBIJJS©**.**:*^ TUNEL7y-fe-rS*Jffl^fc. ASK1/ V ?7^ h V? 

V^Tfe, TUNELHM4«Bliao», 1-^t>^, 7#h-'>XlBIIB©*tt. ASK1-7 

26 



WO 2005/009470 



PCT/JP2004/011124 



&, TAmm^(DTumim^mm\t, tsitisuT^o, aski 

/y^T^h^T^O^ *f jRwr? ? x \z £ v>t* b < itiP L/ fc„ 
(ASKl^ >/1 * SO»(I<k§ 7# h ->X©W») 

^K(AdASK(AN))*fc^7^ b^-if(AdUcZ)£fS^T&77V SK** 

20 Hbed«t33258*fif*fc» «*lMWO«tt^^^ (ffJtfcl/fctttf 

25 (H 2 02»S-r§T^ h-->*fcfcttSASKl®j&Htt) 
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5#*> Wr©'fc4&*IM6«k D "bfftlTVsfc. Sfc, MfB>i>^fflJ!&£l0,uM©H 2 O 2 -e 
24l*Mjaai/fc«, HbechsdftfiUTfiHR«««b}fcM*ig4D^'r. 04 
Dfc*T£fcO, »an&#©#Brt>&* H 2 O 2 C£0 7tf b-^X7^f§S£ 

«<oaseiB*T?*oT, ±ig©/wi^\ it«ii®2 0^j:D;iir4 

ft®ASKl*>/t*«©J^fc**U TS®/^^^ TACM©2 0£J;tf 
lMF*m©ASKl*>/^SS©«#fc£*T. fl&iS±§3!/WKm> -tl**^ 

rXiaiWtfeOASKiy y£7^hVC7X, feSmi, {M!*££«e©2B£ 
i!J!lIFIi©w^^XJ;Oiatfc«t^--HM^fc« 0 5 At 

ASK1* >/f £ V < ffi&it 2 n§ Z. t fflVRZtllt. Isfr L/ 5 , ASK1 

jvz?*} b ^•ic7 i j:ASKi©®tt'fb«fe &na*^ fc 0 

Sfc, iJtf'J>^ ASKl*>/^R©T^K:^ft«JNK^p38©?§ft 
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(*«) ©> ASK1/ y *7tf hT^^^<t^WTV^7.<D^)im©JNK 
5 JNK^p38©«ttft/«& 6 ttfc o — ASK1 Sy9TVhWX<D foBX \Z* 

io wm±(pmm»im& 

ecu liSfSiiwi) ^a»i»»ristRo5BaK:«fcoTs:jRs 
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If 011 

5 

2. >byf±(D^^^ZS^mO^<th-^(0rclt>O\mr^-DX, ASK1* 

10 3. iL^©f6!;*J;^iO^&< t%-^0fcfe©gltSot, Daxx, 
TRAF2, tS fr^Ja- U >W14U >M#^H> MKK3, MKK4, MKK6, MKK7, 
JNK&<ktf P 38MAPK^&£^^ 

§ASK1 mRNAOWftaSF-r*^ 1 *, *5j;^L«^^^^^ASKlJl^ 

ote^sia*T*^«*5fe*»^6»^^*^< ^^^^^^ 

20 

25 6. BfjfB^^mC^lt§ASKlmRNA©»aR^Pl*t-§^^i^\ 7>^fe> 
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12. &?F±<D¥®]£>&Z$%!m<D'Pf£< tb-Jj<Dtctb<DmM<D7.2 

5 

13. MfEASKl3?>A^5f£«tt{tT3B^\ Daxx, TRAF2&&Z$tl 
10 14. CT£<D^M3£tfM^ 

15 15. WISASKl^ >A# ® fcJ: D n§ MKK3> MKK4, MKK6, 

MKK7> jm^<fclK P 38MAPK^e)^^We>3l^$tl§^fcC< tfel^t^S 

20 ttSASKl^ >A°#5C©$itgfgi|£|fi§TS £ £ ^Wl^i^lCW < 
17. ^±CD ; ?^J:»^©^^< tt)-^(D^Ta5oT, ASK1^>A 

25 < t b-jfommo 
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5 

10 20. WiCt»T*oT, ^»IC*^^ASK1^>/N°^^©^^— 
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